Exosomes are membrane bound vesicles that are released by a variety of cell types and typically range in size from 40 to100 nm in diameter [1, 2] . While their purpose is not yet well understood, recent studies suggest that exosomes are a novel method of intercellular communication [3] . A variety of biologically active molecules have been identified as being transported inside exosomes, including mitochondrial DNA (mtDNA) [4] . The focus of this study was to determine if exosomes could deliver mtDNA from one cell type to another cell type and release the nonnative mtDNA into the cytoplasm, resulting in a previously undocumented form of horizontal gene transfer. Such transfers of mitochondrial genes could explain the mechanism of degenerative diseases which affect mitochondria rich tissues such as Parkinson's disease and Alzheimer's disease [5, 6] .
Human fibrosarcoma cells (HT1080) and human alveolar basal epithelial cells (A549) were maintained in culture at 37°C, 5% CO2 and constant humidity. Exosomes were isolated from HT1080 cells using ExoQuickTC Exosome Precipitation Solution, a proprietary polymerbased reagent designed to bind and precipitate exosomes from cellular supernatant. Transmission electron microscopy of exosome fractions and whole HT1080 cells was used to confirm the production of exosomes from source cells. Once isolated, the exosomes were lysed and sequenced to confirm the presence of mtDNA. Intact exosomes derived from transformed HT1080 expressing a fluorescently labeled version of the membrane protein CD63 were then added to cultures of A549 cells. Fluorescent microscopy was used to determine if the vesicles were taken up by the host cells.
Precipitated exosomes were pelleted at 1500 x g and prepared for TEM imaging. The exosome pellet was fixed in 2.5% glutaraldehyde, 5% sucrose in 0.1 M sodium cacodylate buffer, pH 7.4. The pellet was postfixed in 1% osmium tetroxide, dehydrated in a graded series of acetone, infiltrated and cured in epoxy resin. HT1080 cells were fixed in 2.5% glutaraldehyde/2% formaldehyde in 0.2M sodium cacodylate buffer, pH 7.4. Cells were scraped from wells and centrifuged at 10,000 rpm to form a pellet. The pellet was postfixed in 2% osmium tetroxide, dehydrated in a graded series of acetone, infiltrated and cured in epoxy resin. For both samples, 80nm sections were collected onto 200 mesh copper grids and poststained with 4% uranyl acetate and 0.5% lead citrate. Samples were imaged at 200kV on a JEOL JEM2100 TEM.
TEM and PCR analysis of the exosomes isolated from HT1080 cells confirmed that it is possible to isolate exosomes containing mtDNA (Figure 1 ). Fluorescence microscopy showed that the exosomes could then be taken up by another cell line (Figure 2 ). This data suggests that exosomes may participate in horizontal gene transfer. Future studies will focus on the functionality of exosomal mtDNA following transfer. 
